The prevailing concept in the field of stem cell research is that of a multipotent self-renewing cell, positioned at the origin of a hierarchical tree of branching specificities, increasing maturity and decreasing self-renewal ability. In the epithelium of the small intestine, until very recently, the supra-Paneth crypt base columnar (CBC) cell position +4 (cp4) (counting from the bottom of the crypt) was widely assumed to be the preferred position of multipotent stem cells [1, 2] . Yet electron microscopy, as well as autoradiography and lineage tracing studies, supported the presence of undifferentiated [3] 
The prevailing concept in the field of stem cell research is that of a multipotent self-renewing cell, positioned at the origin of a hierarchical tree of branching specificities, increasing maturity and decreasing self-renewal ability. In the epithelium of the small intestine, until very recently, the supra-Paneth crypt base columnar (CBC) cell position +4 (cp4) (counting from the bottom of the crypt) was widely assumed to be the preferred position of multipotent stem cells [1, 2] . Yet electron microscopy, as well as autoradiography and lineage tracing studies, supported the presence of undifferentiated [3] , actively cycling [4] , multipotent CBC stem cells located between Paneth cells in the crypt [5] [6] [7] . Based on the results of expression and lineage studies with Lgr5-EGFP-IRES-CreERT2 knock-in mice and Rosa26-LacZ reporter mice, it was possible to show that multipotent CBC cells expressing the Lgr5 orphan receptor are present throughout the gastro-intestinal tract [7] . But they are not alone. Another recent lineage study revealed the existence of multipotent, self-renewing Lgr5 -CBC cells expressing the Bmi1 proto-oncogene and preferentially located above the highest Paneth cell [8] . This discovery brought the cp4 model back under the spotlight, and subsequent expression studies revealed a partial overlap between the Lgr5 + and Bmi1 + CBC cell populations [9] . In a recent issue of Nature, Huan Tian and colleagues now tackle the issue of their contribution to the turnover of the intestinal epithelium [10] .
Tian and colleagues generated reporter mouse lines allowing (1) DTR-EGFP/+ mice treated with DT, the majority (64%) of the crypts is only partially LacZ + , suggesting that other cryptogenic cells can also substitute. The key issue is to find out whether restoration of homeostasis after a severe injury involves a dedicated reserve of CBC stem cells (hierarchy), or simply any other kind of crypt progenitor normally destined to differentiate (plasticity). In the latter case, the degree of proximity to the niche may be important in determining whether or not a crypt progenitor can revert to a stem cell state and contribute to restoring a normal intestinal epithelium architecture. The distribution of Bmi1 + cells with a peak at cell positions 4-6 from the bottom of the crypt may explain their crypt regeneration capacity, but other candidates may also exist. [15] , could be useful to determine the limit of damage along the crypt-villus axis beyond which restoration of normal epithelial architecture and function is impossible.
Finally, as Matthew Bjerknes and Hazel Cheng said in their recent paper: "when shifts in cell type proportion are observed following perturbation, cellular reprogramming also needs to be considered as a contributing cause, either at the level of a multipotent precursor, or in their committed progeny" [16] . Recent literature incessantly pushes back the limits of cell reprogramming, allowing new conceptual frameworks to depict tissue regeneration and cellular plasticity around the stem cell phenotype. Further surprising results are expected.
